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BuISUffl t HBfJI^gE t <7>ffi«t3b» 5 m m~ 2 0 M m t 4- £ figlc . BO K -tfl Bf ^ £ 9 A > 

tuiern i ^*s«^ t mmsn^mm t^m^HLUiz. mmwm^fe ? + > ic>& oti 

2 <7> as: M JsS % ^ * < HI *J ff^i" -5 IS t * # t? c t^^iatts u - *f fin X , 

[It^Jl 2 ] 

ytsmtt-tz z tx. mm^m^mm^^^ ^ y \zm -ox . wm^m&t % z&wffit&* 

HUlfi^ffi i: ^ffifflSM t <7>E&Btfc* 5 ix m — 2 0 m m t & £ UlUIz . itu I£ */] Dr X ^ >f > 

Sulfides t no f e fi s m t^mm^s » m~ 1 o m m t #s g so te m 1 <^*s^i 

ts££JF2/£-*£ c t^iff £ 4: i-^I#J|<Jl 1 Xti 2 I£l£<7> u - *f fln X ?J v£ . 
[It^Jl 4 ] 

yfr&mm-tz z t x. nies^^^isf^s^ + >icv&ot. tfl »r & j& t & 5 st m ia & * 
mens t k a w as s& * Eg « *>* c 5 + ( mtzmm.<7>m$ ) x o . 1 n M m~ c 2 0 + 

itoien 1 ^> scm^i^ t suiesM^MH t<7>m<7>&m.\z. mmwm^fe^ oc^ots 

2 (7>3CM«JSS*^«: < t 1 *(J £ X i:^#t?Z i: ^If £-t&l - *f ft] X 7jv£ <, 

[M^JI 5 ] 

ituieflffl i: K H W JH i: <7> E6 (i C 5 + ( BO Ifi * tf£ £ ) X 0 . 1 ] M m~ [2 0 + 

cmm^M^mz ) x o . 1: M mi:^§fiit, bokmx-s ? >r fci? 1 

H4B^^^fiK-r-5Xe^#tp3 i: % iff m. t -t Z u -^^nX^vSo 
[If ^JI 6 ] 

soie^ffi t HOiesHMSHSPt 6offi«t* s C5+ (tuies^<7>j?$ ) xo. n ci 

0+ (Hulfi*flx^j?2) XO. 1] m m t ^€.figlCHuK^ 1 ^SCH^HfiS^^JS-tS 3 t 
* iff £ i: ~t Z> m ^ JI 4 Xtt 5IQK<t>u -^^nX^vSo 
[If 7 ] 

fuie* fix •? . ituKi? 1 ^3cH«i^^^HuKm 2 ^3cH«fiSli?Sai!«ia 
[If ^JI 8 ] 

Suiem i <?> esc s « v so ie m 2 <jo esc ® ia ^ a . Suie*®^ u --f^A^rffi t lt. hu 

[If ^Jl 9 ] 

tuiei? 1 asc © 4S is* * 0 -t * rs <?5 u -*ry£<D=.*Ji ^-a 2 M J ~ 5 0 M J c 

%iff®[ fc-tSaf^JS 1 - 8 <?) u -f *i ^ - Ji l£ t£ <?> u -V^I^f, 
[If j^Jl 1 0 ] 

Kiem 2 a5C ® « * 0 J* "t -6 RS <?5 U -"f }fe<7>x*;u df-tt UJ-50mJ c 



[tf^H 1 1 i 

fulfil 2 Sc ® 41 is* * 0 j& -* * K: L- - ft m 5fc % □ ^ 5 feK<7> iiufBUffi h <r> 
WW\t 5 0 m m- C ( mm^M^mZ ) X 0 . 9] M mT-*>£ d fc%4f ffit -t^ItJRJl 1 
— 1 o <?> \^~f fifr — JIIBK^ u - f ^nl^ft. 

[If ^Jl 1 2 ] 

fulfil 2 St !R ffi US % 0 1£ -* * k: u - "f &t> it -5 SulBKffl fc* «b <*> 

EBfili 2 0 ^ m~ 1 1 0 m mT'^S C i: ^riff ^ i: i--Slf5|<Jl 1 ~ 1 0 <?> -f ft fc* — JltB« 

[If^Jl 1 3 ] 

m mmmjk ummm mm^m mm m ? 4 > ic m o t ^ d? -* * ig % s tc # t? c t % 

-t £ it 5£ JR 1-12 coui* ft^-Jllfii^ u - "f /A I v£ „ 
[If 5|<JM 1 4 ] 

Mic it. mmmm^mmizm^ tzm 1 <^acM«ftS)b*^^s ftxis *) . 

ituIBSflx^MffitcfcuT . itulBH 1 <o St H 31 isSi i: ituIBHH <r> m^feUlz It . fulfill® 
tc vd o 3? 2 </> 3(1 ^isX fc*^ & < t 1 #J fttJ& 3 ft T * d i: % iff IS t -f & v ~? 

o 

[mmn 1 5 ] 

ituIfiSflx^Mffilcfci^T . itulfiftffi i: ft ffl IiJ §P i: <7>EE8t a* 5 m m — 2 0 ^ m i: 5: § 

hic it. mmmm<^mm\zm^ tzm 1 <?> ac w « & a* 0 s * c t t-tz^m 
immm i 6 1 

ituIfi^flx^flffilcfc^T . fOIfiftffi i: llfflffiiQ^ t <7>mMti* [5+ ( tuIBS«<7)|? ^ ) 
XO. 1] Mm— [20 + ( HulB^^iOjf $ ) X 0 . 1] ^ mfc ^ ^fillcU, HU IBS fix 

Huifis^^Mffitc v^x . iuiB^ i t mmwkm t ^ w.\z it . mmum 

\zm o tzm 2 3C M « 1* ^ * <H1 ^Jff^^tiTv^ c i: ^iffj^ v -? 

o 

[If ^JI 1 7 ] 

. ^l^*^F^#^T♦HuIB**x^^ffl^c^^$ fttzmmm t ^mx. -v ■? 

BUlfiS^^fJffllcfev^T. HuIB^ffl « ffl M SS BP K Ht C5+ (HulfiS^^j?^) 
XO. 1] ^m- [20 + ( ituIfi*flx<o)¥ $ ) XO. 1] M m J: 5: § fillc a , SulB*^ 

[if mm i 8 ] 

to is* *) . mmm 1 ^^s^i^&^Huifim 2 c?> sc s ia ^ a ^ 1* ^ a 

^isS^#t? C i: ^Jff 1® -t-Slf^Jl 14-17 <7> \^ -f ft fr- Jllfitt<^ # ^ -v ^. 
[If ^Jl 1 9 ] 

ft £ to ifi m 1 ^^H^i^coKHfij^gpi: mmm 2 n&n&t&tommmffiffitcosm 

IJ0nm~ C ( itti IB S 2 ) - ( Su IBSHx<^ I? $ ) XO. 6] M mT' S 3 t % iff 

t 14 — 18 co\^-fftfr — JIIBK^¥4?#^ -v 7\ 



[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

fife* lc It -5 3 <r> m <r> ft ttr t L T x ^ i ^ fln Xxt <?> ft g& ic t> T u 

ff^/^L. St S«i**^»r i" -5 i: 7 U - *F fin X ?J v£ (fJ^li. ^ IX ^ 

it i #sa> . 

[iff ff^K 1 ] 4tW 2002-20518 0 ^X>ffi 

[ZtWfrffiik L «fc 7 ttsiu 

[ 0 0 0 3 ] 

XM L «fc 7 £ u - *f 7jnX7r£«. fln I W £ Jfo fc* i * i§ tc iz^m t & & ft T* £> £ 

. £ 7 #ftit una l . « & <o & &g nt t ^ a tpiftJBgp**^^^ firzmm-^mxn^ 

[ 0 0 0 4 ] 

f :T\ 3 <r> Jc 7 #*'HtK§£^T & $ tlfc't 9 . if l<t ^ ft Pi£ ill X ^ 

>y 7' tc Ri -t £ c 

[ 0 0 0 5 ] 

<7>-tJ]|lfXS v >f > icffi o T . -tTJ »f *e ^ & £ Sc W $S * * *R SB k: 0 j$ 5 u --f fin 

i^ftt'ioT, mm t mmm^t^ t ^^m^ 5 n m — 2 0 n m t * * &w.iz . mwtx%. 
=> -i >■ ic i o tzm 1 <7>&w&t&-&Mi&~tzxnt . m 1 <7)&w&t&tmM<7>mmt<7>m<7> 
isLmiz . wmx-%. => -i y cm of;i2 <^ascM4HsS*^4 < 1 1 1 juwtsig t ^#t? 

[ 0 0 0 6 ] 

*fEBjjic#£ u - -f fin X TrS ti . ^$C<^tiB£«X^#t?fjiJB§^ft® ic ff^ 3 n 

o t . mvf<7>&&t % %&nm,t&^mu<7)\H : m\zr>j&-? %> u -f»i^ax^oT, ^® 

i: * ffi M SH i: KB «t C5 + (SHx<7>j?3) X0. 1] Mm- [2 0+ (SHx^)9£) 
X0. 1] m m i: * -5 faUlz . -t^llfXS 9 > ' lc vft o fc^f 1 <?> & g 1i tj£ ^ ~t § X® 
. ^ 1 <?)3(l«i S1K<^Kffl £ <r>m<7>&W.\z , Wm^fe "p -i > izm i tzm 2 <o&S^ist 

* ^ * < i mmfft-t zxmt*^t* z t^nrnt-t 

[ 0 0 0 7 ] 

u-zmMcommizfti *> N-itx^^ 3 ^»fxs ^ ^ > o tzmn&m 1 <^&s^i 

BfXS 7 > icvft o Tit < ^Bf-t -5 3 t § § o Z(Oi:§, tfl^S 
H^ial^^ffiM^g^ i: tfOffif)!** 5 A m~2 0 m m i: & S H Ic. liS^c/)^® ^ 1 

^scm^ucommm^m t^wmt* cs + (a*<^i?^) xo. i: C2 o + cs 



ffi<r>m$) XO. 1] n m t ft 3 feglcif 1 <7>&Wffii&-&rfiJ&-t £ t . ffi ic Jf2 f£ 

2 ftfcftJBg&fc-ISIIIfrf^ > kivfto TffiS^ < ^Bf-t* - t -5= t£oT. 3ft^ 

[ 0 0 0 8 ] 

::t\ IM*XMi. fJ£tf\ IS H H B /^^ic «k »j Mf&2 tifz^m&Mftm » 7 *■ h *M 

(lilT. Is] c ) o ftfc. m 1 <?> SC IHI if 2 c7>3cM$Sii£« . SI^)rt^ti7t 

nft-i±T U - Wf&mtt't Z> 3 t T" . #7fe^ I»JRbRvM±* ft t IU # t£ fl& JR * * * <D 
fllT'4c^^3tlcJ; 0 3 ft £ c 
[ 0 0 0 9 ] 

ifc, i!u#<7> u - "f ^jnl^vilcfcv^T it. mMcoWkm t m 1 <o 3c M isS <?> H ffi ffl SB S& i: 
<^> SB SKI 5 m m— 1 0 M m i: ft -5 figtc if 1 <r> 3CR ffit& * Bf& -* £ 3 i: **£f $ L < . 
u - -fflnX^r/ilc \>x li . Sflx<7)^tffi i: if 1 <?> 3c M $6 & * ffi fll Slro SB <^> E§ Ht ** C5 

+ (mm^mz) xo. i] ci o + (mm^mz) xo. in dmUifiic 

m 1 <^3CM«ftS*^^-rs C fcib*«f * Lv^. 3ftlcJ:v. ^HMSHSUJS: Vf» IB SB* 

[00 1 0 ] 

±IBU - -f fin X 7j v£ ic fcv^T a. mffi.lt ¥mfa^WiT'£> *) , m 1 <?>&W&tfrJkv 

o 

[00 1 1 ] 

u - -f^t Alt® t L T . Sffl^iblv^It:- M-f^Bf&Z ft& 3 i: is L v*. 3 ftJc =k 

<7>Mk:tt3c©4BisS**^fc L *v^fc*>. Mlcff2/£ 2 ft 7c3cH^^lc =k £ L - ->f 7fe<7)fc£U flfc 
Mfc*l£3 £ 3 £ liftv*. t£oT. §3CH^^^*SS^ < Bfc-tZ 3 t t^m\z^i. 
[00 1 2 ] 

Xlfiu --f fin X 7jv£ lc T a. m 1 <7)ScH^tal^ff^-t 5 Fi<7) u - ^7t<7>^ * 
'1^-112(1 J— 5 0 m ]T*£>Z> z h fritf iLv^, z <jo «k 7 ft^T^ 1 <?> 3cH^^^ ff^ 

^-**5 0 m J ^£Ix.S h . f»JfgMc-;§^#<^MM^X c B < 
[0013] 

^7c. ±35 u -*f ^jnX^vSlcfc v^T ii . ^ 2 <r> 3cK«^^ff^fiK-t S u - ^ ^ 

^ ^ - l± 1 m J— 5 0 m J ~Z'3h& Z t t)*tf ILv^ 3 <T) J: 7 ft * #T'H 2 <?> 3cH^i^^ ff^ 

ifitifc, *«&vltJBSP^^»fi^Jcij v^t . m 2 co3cS^^^Se^ t L T^gijft fc*^Br^- 

S 7 > tcvfr o Tit < lit & flSlSl €. h T*3h % o ft . U --^Tfe^^^^^r- 

1 m J *iSlc ft S i: . S^^^a/lg^^Df \z fcv^T . m 2 ^3cS^^^lg^t Lfc 

Sijftib*^^ Li < ft & o -^7. )t^)x^;^*-^5 0 ^ J SISVll 

JBSP*>^»fn?tc**uT. if 2 ^3cH«ia£^l£* i: L fcSUft **^Bf^^ 7 -f>^^^ft^ < 

ft c 

[00 14] 

%fz. ±|fi u - -fftnXTra icfcv^T a. m 2 <^ecH^lal^ff^-t-5Filc u -^7t<^m^ 

44^fet«ttil<?)Sffl^'b^ffiili5 0 miii'v C (S#(<7>l¥2) X0. 9] MmT'ifcS 
Ct^lLw, 3 J: 7 ft^frT*^ 2 ^3cS^^^^^i"-g. i: . S1S&*J?v*lt o 



x *j . muTkifmrnm^nm izmm -t %> z t h^miz & «b *> -5 . 

[00 1 5 ] 

-a- ^ H± -5 -fe g<?> H B fc* h <r> Eg Ml li 2 0 m m~ 1 1 Q n mX 3b Z> Z h frftf Uu. C 

«k 7 ^^ttT'i 2 <?>esc©«ijs%0^-t it, 12 *>acw i: L f 0 ii S fix <?> H 

. S fl£ <?> H ffl tc }g # <?> If £ C © < 4 £ . — 7?. »ffifc> <b<7>EEfllfc* 1 1 0 n m^J&z. 
[0016] 

[00 1 7 ] 

EEHIfc* 5 m m — 2 0 M m * <£ fl H lc tJ . S^^Uffllcvft otll <0 St W ft$ ff£ £ ft 
T 4? *) , X flx <^ IiJ ffl lc T . f?l<7>ScW$Bi^£:»ffii:<7>KI<7>teglcii. K ffl ic vfr o ^ 
2 <7>3cM«i*fc*^£ < t t 1 #Jff2>£<? tltv^ » kt5. 

[00 1 8 ] 

%fz. *mn\z&z¥mfa* *j -?\$. mmt. mmm^^^^xmrn^mmizmf^^n 
rznmuh^nz-z^mw* v ^x&^x . mu<^mm\zis^x . mm tmmm^mt^ 

EEfifc* C 5 + (3£«£<*>/¥i* ) X 0 . 1] Mm~ [2 0 + (li^JI^) X0. 1 ] /x m t 
% Z-ttLW-lzit. M^)lffllcto TzM 1 3c H fiS ft* fl^ fiK 5 ftTfc *) , S*t<7> fflj ffl \z is \> 

x. m i <F>&n&f& t mm t <r>m<r>&w.\z a. «Bt^o 2 sc ® « & ** ^ * < 1 1 

[00 1 9 ] 

zti^<^^ii#^ v y'lt. ±.IBu - -f fln I ?J i£ <?> & ffl »c «k »r £ ft <?> i: v > £ 
^ 1 ^StS^isS&^i? 2 <?>eScM«fiS**^^S nfcS«t<^Mfflx 

[ 0 0 2 0 ] 
[ 0 0 2 1 ] 

s.fz. _hiB#4>*^ >v -yizis^x it. ttfa-t z m 1 <7>&n&i&<r>mm®m& t m 2 

S^^co^fflfiJ^gp i:60gBBtttOMm~ C (*^<^i?^) - (SHx<7>J92) X0. 6] m 
mX3b& Z t ***f U Lu„ Z<7> J: 7 1 <?> Sc W i£ & V 3? 2 <7) ScH^isX ib*fl^^ 2 

^ >■ 1: i o xmmg: < ^Xi-^fflrs]^^ *) . ^ap#^ -V 7°cO*^^^^mg^Mffiib*^ 
*S & tfl »f ffl k: & 5 ^«bT*>So S II 1 <^ecS^i^^KfflM^gPi: H 2 

S^ial^^ffiiiJ^g^ co Km** C (*^<^i?^) - (**t<7>J¥2) X0. 6] Mm^Mx. 

v y^mm^mm^mnm^mmmiz * o m< * s . 

[%B^<^^m] 

[0022] 

& v » ib as <?> m fit s * ^ »f ^^m\z-t & o 

[ 0 0 2 3 ] 



[ 0 0 2 4 ] 

ft <?> * *R <0 y K t 'V 7'E q J; 9 t itX<^ x * ;U dp — h y Jb*<h 2 V^i: Tt^r © [c 31 Bj^ 

Ui. =k o X . ttnizufk^frtk C £*fMi h v >E G T-*>£. L ^ L . t^^W IciSBHT- 
l-^iS4#tlc*§<t4!:nh v>EG^)*ft (n=2, 3, 4, • • • 

mi$ v - *ryt<7>myt&<7> ^- ^^-ss c w/ cm 2 ) t-a * *> . mz.i£v— ■? — 

SSiij'lXl 0 8 ( W/ c m 2 ) £XX<n$kftX^yc=FW.Wfr'X C -5 . ? -7 — Sgjgii 

» (M^C&JZ is it -5 U - +P7t<50 1 ><« ;U X ^ 9 <7> X * ;U dp — ) ( U - ■*ryt<7> tf — A X * 
■V h BfHSlX ^ **B) tC J: *) h ft£ o il^c&^Jta. U - "f^fc ^> ^ Jg tt U - 

Tt^m^^^M^^S (W/cm 2 ) T?8tHsS. 
[ 0 0 2 5 ] 

c: <t> J: 7 &^7tTn^R^fUffli-£*^M^JUcf£-g> u - -*f fin X <?> JK a ic o t . HI 

l~06 4#!BLTiiilHt*. 13 It ^ i" «k 7 Ic . ^ 1 >^ <7>flnl*t&8n 

Hffi 3 ic tt . /jnx^^t/ 1 <jo -tfl Bf ^ £ v A > 5 . -tflUfi^ 7 > 5 

a ic T^utz u^bmx -s „ if%Wim\zi&z> v -^rmxu^xit. m 2 ic -* =t 7 

IC # ft ^ KR xR fc* £ C S*frT'l]Dllt$ft 1 <^l*|g^cm>t^P ^^^-t±T U — +f 7t L ^ IS 

tt l t at Mm ft* 7 ■&Mj&-t % o ifeT^^pfcii. \, -*rycL frmyt-t &MPff<7> z tx 

Ufc. ^HfX/^ 7 4 > 5 . IS^Ci^f ttJj«^T*»o =kv^ L, fix ?® ^ IC PR 
<bi* ftnlMg*^ 1 ic^PHlc 31 j^ftfciffc-?* o T t «k v^o 
[ 0 0 2 6 ] 

f lt, u - TtL **7iBf f-^ ^ 4 y 5 icm o x (~t%t> % . 0 1 <^^en A^ns] ic ) ffl 
nmiz^mz m z t iz & *> . m^t^p ^mwi^m^ <i > 5 izm^x&mz h±^ 0 ctiic 

Jc 0 . 0 3 — 0 5 ic^-t Jc 7 ic . 3(H^^ 7 fc^Bf^^ ^ -f > 5 tcvft o XMXMW.^1 1 
rtSMcff^^ti. 3 <7> BSC M ft* 7 Wf *g ^ 4fi ft* 8 * « z 3 T . -tTJ Df IS ^ ft* 8 t It 
. fiaXtt MkW 1 frtymz in zf%\ztym (SUti) ^je^ t * s ffiU^MM-f % . c<7>^Bf*e 

7 * s Kf ffi m ic ff^ $ tiz zt T'ffM ^ ti^Jf^-^^^o 
[ 0 0 2 7 ] 

#niteji3ABtc'f&* u --f /mx^>s ttx ^]BX?tm^/ 1 - ^ 7t l ^ us iR -r s c t ic * o 

1juXttm%l 1 ^ H±T^H^fe^ 7 ~&Mtfk-?Z> t <?>Tli^v^ WXttMlW 1 Ic u — ■f )t 

Jc o T . ^jnXW^^ 1 <?>^H3T*liU — +f7tL**l3 t:A,<}fi$iR£;ft.>5:i><7)T*. /iDlltti 
1 <7) ^ ffi 3 ^SUtli 3 i: i± >5r , 
[ 0 0 2 8 ] 

ijDl^St 1 <?>rtBISk:^Bf*e^«fiS 8 ^W^-fh t . z<vtyffim&ffit&8 sm^Lt LT 
9Jti*»%^ L a < & £ 0 6 ic^i" «k 7 ic . IttSlW/J^ ^^T-^nX^m^ 1 *^Bf-f 

mxn^^i i ~kmnmzmm-f % z t t^miz & * . 

[ 0 0 2 9 ] 

3 <^^BfS^1fiJsS 8 L tzWXttmfyl 1 c^^Hf ic tt . )X<7) 2M 1 ) b*^^ htiZ. 

na, t)]|^J«8ff^t, ftnx*tm^ 1 ic A^©^^**6n^jn$ ft* c ic J; *) , w 

8 *m&t Lxiiwtt 1 ^sijft. "haxn^m 1 *»^»f$fts*^- 

cfta. ^iJ^.a^nXW0^/ 1 **7v# v^jt^-c^-tj]DfT-*>*o © ^t/^EPftn $ ft * 

HJ, #ijx.li\ MXtt%.%Q 1 ^^HfSe^^fe^ 8 ic^ot^IWf t 1 ic ft i-f J£ ^ ^ tt A, Hr 
fE * fin £ ^ . 1 icISf $4^.53 irlcJ: 9tai^^^lSX^^^ , )i--5)C 

hxShh, ffi^lott, ^Br*E^4fift3t 8 * 3 h ic «k 0 . t^Kf Se^^fe^ 8 t 



St W 31 is* 7 tc J; ►) tTJBfie^ia^ 8 £ ti 5 3 t TaT^fc * *) . finXttSIt/ 1 ^J?2 fc* 

^#v^»#tct±. J¥3;£fak:«&#J0i£!**ifcScWffiftdi7 k: «* 0 -t73 Kff jgj&ffiis£ 8 
n5Cfc-?srii:*5. &fcx c^a^taUiiSiS^t x i" £ ffi Ff ic u T . t/JDfg 
8 jb*JM£ *IT i*£v*g& file xtJ£f -5 g^^^S 3 Xlc * T- $| tl Sfc ^ -5 3 t 

[ 0 0 3 0 ] 

5Tx ^HJte^agkH&S u - -f fin X TXJi tc v*T » #>\;X WkW iz =k •) 3 n § &H^I 
isX L T tt . K<?> ( 1 ) ~ ( 3 ) <r>Ma *>* & £ . 
[ 0 0 3 1 ] 

( 1 ) * H isX fc* 1 oXliIK<7) 7 7 -v ? % # t? * 7 -v 9 & t& <r> if □ 
ftnXitS^ (#J;c.li#7 x^L i Ta0 3 i)^ & 5 JEE « £1- ) <?> 1*1 gglc q fc> * 

T. mTt^lCfcit Sig^fttJgjb* 1 X 1 0 8 (W/c m 2 ) iUTlo'^i **Sfc* 1 n s 
X^^fr T* U - ^Tt^Mtti" <£ o Z<D^)l * iffi <7> ;k g £ tt. # >\: X OS i|X ^ X C 2 i±o oftn 
X ft i? ^ ft ffl lc ^ tf * > - x % -f tc. fin X 1*1 g£lc <?) ^ 7 7 >v 7 ^ fiS * 0 

^T'§5ittT'f>j. ciiici •) , i *t & nu\z \$&yt=f- m.mz st^u^s® t 

filz «k 9 ftnXW^^^ l*Jg&lc 7 ^ >y 7 4HsS**0^$ tis . t^^S^iHIi: LTli, #0 
itflXl 0 1 2 (W/cm 2 ) T*i>^o '.*^ittf£ttlns~ 2 0 0 ns WKL 
*±y. #7tX^i|Xlc «k £ ? 7 -y 7 ffi <?> B li . 00 x. ti\ 14 5@L-fI»Ii^ 
£a£:£* ( 1 9 9 8 X . 1 2 H) <7>i?2 3 1-12 81^ rS#^-^-^ilfetcJ;§yy 
=, T.mMtoftffi'?- * > 7 J icietSx? tlTv^. 
[ 0 0 3 2 ] 

*f&BH%tt. m^^S t 9 => v ? <n±% 2 t <7>m&*^%klz «k 9 ##>fc. ^,|^^frtt/yv 

§* <y) ii *) t *> § . 

[ 0 0 3 3 ] 

(A) ZiDlWft : >M u -y ^ ^ (MliiS^) Jf^>^ (1^ 7 0 0 ^) 

( B ) U - *f 

7^15 : u - ^'iiEN d : YAGi-f 

vf£4% : 1 0 6 4 n m 

u - -^Tfe x # -y h Kf ffl ft : 3 . 14X1 0 ~ 8 c m 2 
¥£Mftim : Q x v + >< ji 7. 
m *) 3g : 1 0 0 k H z 

; * ^ X rfig : 3 0ns 

Jfi T^J : ai tl < 1 m J / ^ x 
u -^^d d dH : TEM o o 

( c ) m^tm u > x 

( D ) ^IWf f *i£«E£<7>^ift3I3> : 1 0 0 mm/f» 

[ 0 0 3 4 ] 

~$t M tft o 
[ 0 0 3 5 ] 

-•f T^lc J: *) fln I *t £ 4& F*3 SB lc JI3 3 nfe ? => v v W>9t { 9 => v >? x # -y h ) 3 * 



^ LTul). 9 => v ? X # v Y * *) ? ^ -v ? 3Bi$ i: * -5 <, ? ^ >v ? X # >v h ^ § 2 
ti. ? ^ -y 9 x £ -y h <r>ti^k<r> 7 *>M^<^^ 3 t 4 5 §£5^7^ § 3 T*> § . 7* ^ 7 + <t> H 
^LT^-t t'- ? flDlcffl U > X ( C ) co-fg^fc* 1 0 0 fix iP» (NA) i*0. 80 tf>* 
. —7^. 77 7 43<t> fiytLT-TKi-^- 9 aitffl U > X ( C ) <7>fg^ib* 5 Of, HI 
Pi (NA) MO. 5 5 <r>M £>T'3h £ o f-^A^-^liq 0 1 1 ( W/ cm 2 ) 
fc* *b 7jn X *t ^ ^ <?) 1*1 g^c ? ^ -y 9 x * -y h h*5t± L . t: - ? ^ -7 -IH^ § < & £ ict£ 
V* ? 7 -y ? X # -y h t ± £ < % & Z b 7>M5. 
[ 0 0 3 6 ] 

iXk:, ? 9 -v tffii&mt&lz J; £ fin X M *r# <?> -tfl Br > ^-XAlco^T, 0 8—13 11 

izmyt^p §^h^T u - *f t£l %«a*r LT-tflBr^H ? > kv& o t ^ §mc * v t> 

9 % ff^/S; "t £ . * 5 -y ? 9 li 1 o X l± Jg»<^ * ? -y ? % # t? *> £ . c <y> =k 7 lc 

0/£ 3 ti ? 7 -v * ^fcS 9 fcHflBr *E^C«isS 13 9 \z^~t =k 7 \z . 9 => v 9 9 % 

£e * HT ( i- £ *> . tfl Br iffi &&t& % HT) ?7 7^ s ^lc fiS;^ L . 0 1 (He 
T^i- «k 7 tc . 77 -y 9 frfiaXttMOto 1 <?>flffl 3 t MM 2 1 t \z31M 01 1 iz^k-f j: 7 
ic . ^nl^if l MSUtiS c t 1: i •) mTtt^W) 1 fc*^Bf 3 ti S . fjnl^f f 1 <?>^tffi 3 
i:*® 2 1 i: tca|jgi--5 9 7 v 9 It S $Uc i" 3 if □ t S L . tWXttnfy) 1 Jc EP 
fin 2 *l -5 C i: tc «fc *)^^i--5if-n s t*>-5. 
[ 0 0 3 7 ] 

k: It -5 t^^S 1 X 1 0 8 (W/cm 2 ) & X T* K r> ^ >l X tfg 1 M s £L T <7> * X' 

u - ^Tt^Mtti" S . zfiiz «k ») ftnXtmWlco nw>\t^ytJ-tifcmz =k o T ^pff 95 lc /mUft 5 

-MvgH&^smftL Tc^iai^. u $ \zm%i-\km<nm&*? . m m w m & h n m \ t -t z « m <r> 



^LMtsS i: m *S h b h « at . #HH1flI. HtS3I lc T . -5 «3t **SU <r> mm. \z ^ fb 
^ , ^ ffi B, ft It h B B H ffi It ic 35 ft L «isS . * m B e H «3t ^ <b # H e H H « It & V H H H 

0 1 2 ( W/ / cm 2 ) ^"'L x^flfJxiJ 1 n s~ 2 0 0 n s JLu. 

[ 0 0 3 8 ] 



[ 0 0 3 9 ] 

(A) flDliti^ : >• 'J ^>7xm ( j? ^ 3 5 0 M m. 
( B ) U 

: #4p#L -"ViftSN d : YAGL-f 
: 1 0 6 4 n m 
v - ^fyt x # -y h Bf fflf* : 3 . 14X1 0~ 8 cra 

0 31 Lfflfoft : 1 0 0 k H z 

^ x r|ig : 3 0ns 

iHtl : 2 0 m J / x 

u -^7t n ° n H : TEM o o 

( c ) rn^rn L- > x 



> ^ ) 



: 5 



0 f§ 



N . A . : 0 . 5 5 



( D ) ftnXitflt/ H 3 ft #17)32 ^ : 1 0 0 mm/# 

[ 0 0 4 0 ] 

a 1 2 i± . XfB^ T <r> u - -f ftnX tc =fc *) tfl Df 2 ft ^ =i > ^ i ^ <r> — g£tc it £ Iff 

I^)?IHL/:0T*l)5. y 'J 3>^7xm 1 1 <?> ft g&ic vg Hife 5aH ^ j$ 1 3 frm f£ 3 ft T 
-5, . * . XIB^ tc =k 9 $ ft *z SI*«HI4B fc& 1 3 <JO J? $ 7? ft <?> ± £ £ ti 1 0 0 m 

[ 0 0 4 1 ] 

n>St^J!^ 0 Mm, lOO^m. 2 0 0 m m . 5 0 0 n m . 1 0 0 0 m m <?> & 

[ 0 0 4 2 ] 

fjx. li. Nd : YAGL-fW'felT'i.^ 1 0 6 4 nmlcfcuT, ^ ';=i>*tf*<7>J?£ 
fc*5 0 0 a mHT^ip> >- V n |*3 SB T tt U -^7^**8 0 % lil _h 38 3A i" -5 - t a* 

y> £ c 131 2lC7Ki->- 'J n > ^ i ^ 1 1 li 3 5 0 m mT T , ^t^X n« tc 

<k * >S 3* 5a 11 & 1 3 li y 'J n > ^ i a i i <7> # 'fr ft 2r * o * 9 ftffifc><b 17 5m m<7>§& 
# k: 0 3 ft S . c^jta^jgii^ii. J¥£ 2 0 0 mok^ 'J 

s 9 0 %IilX&<7>T. (.-"ft^y 'inv^iAl 1 <r> 1*1 BBT-flfciR 3 ft -5 <^ UI fc>T**> *) 
. t5 h ^ £ 5 o c <7) ci t a , y >; a > ^ i a l 1 <^ SB"? U - *f >t **i$i|X 2 fix 

. V§ §4! $1 EM tiM i$ 1 3 6 J y 'J n > ^ i a 1 1 <7) |*J g& tC Jf2 (o * 0 U --f t£[C J: £ ii ^ <7> fill 

HftT?SS*iiaiI4HijSit>*J^JsR) 5 ft T* li £ < . vg gb 5a II « ts£ 1 3 # t£ ^ JR tc =k 9 M 

l^^lllfl 66ft( 2 0 0 0 ¥4fl) H^l? 7 3 |~ " 'UL- 

+Hc =k •£> > -J n > ^jn X ^ -14 1^ ffi J tc IfiK $tiTv^. 
[ 0 0 4 3 ] 

x 3 >»!7 ac Vg ^ IM ^ tc «k o Tff^^ ft^^Df^e^^iaX^tg^i: LT 

Iff H ?3 fo| o T fU ft * $ -If . * <?> §IJ ft ; y 'J ay^iMwiShlihlclJIf 
§ 3 i: (c J; v , JK*fl9lc-ia]Bf3ti-5, > ') > ^ x ^ <?3 ^ ffl h H ffl tc 5 0 m ~t & Z ^ f U ft t J 
S$Uc/£j%-t5Ji-n3- s t#>£ L . x «; =i > ^ i >n|c ft **ep^jn ^ ft ^, c t \z =t 0 ^4%f S if □ 
^ilo^o f LT, t^Df ^e^^isX^ <b x M =i > ^ i ^<7>ftffi h ^® t tcfijft @ l^ic^^i- 

S if lc li . ^KffSg^^^^ff^^i-^ S4 5a II *aX ib* j§S*LTv^« AS h %\ ft fi^ M ~t 

zmst. t j] Df m & « ^ % -t s §4! 5a ii « ^ 6* ?g 3* l t v ^ fig ^ h n m <t i- -5 rs 

SOft § if ^ i: <7) i^i* ft «t -5 o fzfzL . £*> txDM&iimWul&M&l&lt ') ^ > 

^ ac i*|gp<50 *ic^j*$ ft. -tJ] Iff lie <7> -tj] »f ffi tc fl . HI 1 2 J: 7 tc ft g^c <^ * $g 5a II 
^t^ib*^^ $ ftT v^s o c<^J;7lc. /jnX^tmt/^ ft §Me >g 5a II Wr!Uc «fc o T-t^Bf 

^iai^ff^-t § t . soiff mmm£AHi& <i>&e> ^ft^x^s^ioft^x c tc < 

[ 0 0 4 4 ] 

(3) 3(S^^ib*®Jf m^{tffii&<r>M^> 

X 1 0 8 (W/c m 2 ) lii X T* K n > < n xr|ig^ 1 n s JilT U - *f ?t * lit i" * . 

'f'Ufi*ftftTS< LT, ^TtXaSiR^^nXWrnt/^ F«9 dMcS c $ -tf s t , #7tXD^i|X 
ic^i * ^ — jb* ft& ^ T- ^ ^-ic^fb-tt-f iz , WXttm.Wo l*| g^c tt -f ^>fffi®:^fb. 
^SfbXtt^ffiEl«I#60^ifrofl5 ^^at^fb^^^^ ft T fS jff f L ^1 IrX 3 ft^» « 

^^^co XFMffi i: L X It . WittlXl 0 1 2 ( W/ cm 2 ) Tf>5. ^° ^ x*g #0 £ «' 
1 ns^T*'!ffH<, 1 p sWTi^blcfflLv^ #t£X i|X tc J: h Mfx^^t 1tffii& 
commit. Mx.lt. 14 201 -flADlff^it* ( 1 9 9 7 1 lfl) 1 0 

5 1 1 1 h<7> r y x a h #u - *r-mmiz & % u=> ^nm^<r>itm&m^.w^\ tc 



[ 0 0 4 5 ] 

WX. ^X^DUc =fc 9 ft £ & W $| ti& i: LT ( 1 ) - ( 3 ) <OJt£-^i&BJj L tz 

1 *t & % -tji »r -* 3 z t t^miz & -5 „ 

[ 0 0 4 6 ] 

-t&ib^. >- 'J ^ > * ^ ^ ^ t > K « it tf> *g & ¥ # *>* «b ft ^mU^Malt. ( 

1 1 1) m cm immm) ( 1 1 0 ) h ci? 2 mmm) ici^ # fa ic-tflHr 
ff^t^^^Hu. g a a s & t <7>m^.mm l mmm<^ 1 1 i-v^fb^^#^#^ 

<b & £ * *x if li . (1 1 0 ) ffilcvfto fa K^ISrl£;&$&ia%0j£ Lv^ 
(000 1) ffl ( C ffl) ^iffitLT (1 1 20) M (AH) aSvMJ (1 1 00) ffl (M 

a ) [c o isj \z mwf M&m&*wtf&-t s <^ slv^ 

[ 0 0 4 7 ] 

£4*. XMLfc*flKrj£;£«Ja*0/&-*-~<S;frfa (#J£li. m«Sa>- =i > SIR k: felt s 
(ill) fflicfaofc;frfa) . aRvMi^Bre^(«i**0J*-t^S^lRlk:ii.^-rs^rak:vft 

oTSItt')X>f-y 3>7 7'V h ^ Jf£ f ft [J . f^t'lX>f-y3>7 7"y h 

M\zmM\zmtfK-t z z t t^miz & * „ 

[ 0 0 4 8 ] 

7jv£lc:fctt £ fin X W Sl^ X ffl 0 T* *) . 015li. 0 1 4 k: ^ -* flnl*t XV- XVijfi 

tc m o T <jo g& ||f ffl HI T- *> * o 
[ 0 0 4 9 ] 

0 1 4 Jk u 0 1 5 \z f «fc 7 fc . fin X *t $ % 1 li . y ') 3>i^«riH3 3 0 0 ^m^) 
S#U t . 1 5 £#A,T*S*U <7>ftffi 3 icff^fiKS ft £ ft IB SB 1 6 fcfclB*. 

Tv^= mmm=f- 1 5 a. s«4<^^ffl3 tcftm £ n jb n at m m i 7 a t. m mmmrn 

1 7 a Xlcffig 2 ft^ffilS/S 1 9 at, ffi^JB 1 9 atl7 «k 7 ic^^lfe^fli 1 7 a Xlc 

ft/B 2 ft/cfiMM nn, /sfiuife^JSi 1 7 b xtcgeg^ ntzWimm 1 9 b t 

Tv^i. SftftJB 1 9 a tSi4 h li . JBW*feiKfli 1 7 a * Mil ~t 3 7' 7 720a \z 

«k o t mm ft tc jiic $ *i . k*&jb 1 9 b t genu 1 9 a tit. mm n&mm 1 7 b * Mia -r 

s 7" 7 ^ 2 0 b lc i o Ttf\© tc fflw $ ft T o 

[ 0 0 5 0 ] 

& . fiife^X 1 5 It. SI4 'Jx>r-y 3 >7 7 1 6 lef ff^^^S VII 
^77 [^]lc v h -v ? ^^C#Si)S ^11^^, IB ra*fe^^ 17a, 1 7 b tt, Si4 

^)iS3^#ti7 «fc 7 \zm *) ^-7 fsi^*x is, i 5 rate o xff^^ tiT § o 

[ 0 0 5 1 ] 

l^X^ J: 7 lc«^^ ti/i/iClWfU 1 ^ iil T <^> =k 7 ic LTtiig^X 1 5 ^lct/]»fi-§ „ 
*-f . 01 6 (a) \z^-f j: 7 tc. ft IB SB 1 6 % S 7 «k 7 tc /jnX jht^^ 1 lc «M t- - ~? 2 

2 * MA 9 ft" It « o fw^T. 01 6 (b) ^ -t «k 7 lc Stfx4<7>Hffl2 1 * X 7^ ic [«] It T 
^jnXxtm^ 1 % u - ^nX^H^t^g^ (El^i±-f) Xlcm^i-^ 0 C7)t§, fSIBBBl 

6 ^mm.^izm.mmm-t & z t w*fi^- 7° 2 2 ic * r>xm-t<bnzrz#>. &mmm^- 1 

[ 0 0 5 2 ] 

f LT, HI 9 ^7 ti^«T 15,15 F^ii§ «fc 7 tc^UfXS^ ^ > 5 ^t&T^^lc^S 

l (01 4 coffim^m) . mm 2 1 u - awb t ltss 4 ftg^cm^^p * 

btTi - -f t£ L -%^yt=f-\sfcWfr± c ^frTMtt L ft . fig □ <r>^m\z «fc ») t/JDfX- 
£7 >f > 5lcvftoTl7t^P^x^t>t§, 
[ 0 0 5 3 ] 



3 co ijl m f& 7 -i > 5 tc vfr o *7t j& P <t> * ^ * > % 1 * ^ tj] m f-fe => -i > 5 IcWLT 

6 0ft7K it^p ~% n t> *± & & w.comm 2 i ^ «b * & 0 s tc ^ x c t x , m 

2 & M SB is£ ) 7 2 . & Of 2 50 <r> H C (a-7*7|>) (12 <7> St M $9 i& ) 7 3 

tt])ffif^7 -f > 5 lc-^oTil4 <7>l*|gMc 1 flj-f off^/^i"^ (§&S«is£ 7 1, 7 2, 

7 3 <7>^/&^fr#lc o v*T tt^ief -5 ) c ft fc. mm 4 lix =i > jb*<b £ -5 ¥i?#S^T- 
*>* fc*>. g-ftW^ti 7 1 , 7 2, 7 3 l± 3? Si H 31 

[ 0 0 5 4 ] 

3<J0=k7tc. ; S-fflCM^^7 1, 7 2, 7 3%*#i4<?>£ffi2ia*<bilv*jrcic— #J-fo0 
:tT\ §eScM^a^ 7 1 , 7 2, 7 3 £0/£i-£tc^L. u - "f5fc Att ffl T? 3h £ M 
M2 1 t V - *fit L <?> P i: n tc tt $B$t 1± L * ^ Tz dh . K tc 5 ft 3c 

7 2,7 3 ■&tym^f'%.? A > 5 fCV&o Tlffi4 ft g& tc fit S £1 < - t ^T'§ So 

Isfc. Sflx4 <?>*ffl 2 ltL -^T^Attffi tts: ffJBSB 1 6 ifl Kr ^ £ ? -f > 5 

±tc U - */xJW-TSSPW (#iJAt3\ TE G) ^SftLT^ &3(H^Ii^7 1,72 

, 7 3 fctflBf^^ -i > 5 fcvfro T*flx4 <7> ft g& lc fli H ic A3 £ C i: **T-§ £ , 
[ 0 0 5 5 ] 

a a D H 3c H isl 7 1 <t> ff^ T* ti . H 1 9 tc ^ -t J: 7 tc . SI4^)iffl3 ^d d dIS 
W^isl 7 1 <^ftffiM^gB 7 1 a i: <t> ffi Bt 5 m 2 0 ^ m t ft -5 fegtc . h£u iiSf4 

<^n® 3 t H a n isi^3« 7 1 commmmm 7 i b t omnb* c 5 + (mwt4 <vm$ ) x 0 
.i3m m ~ [20+ cmm 4 com § ) x 0 . in M m t * -seatc Q D aK^s^ii^ 7 1 ^ 

l?U0/£i-3o isfc. 5>iffecM«^ 7 2 commit, Si4^Jl^raicfcv>T-i§J: 
ft s «k 7 k: 5> Iff 3C W « fiS 7 2 * 3 m&f$~tZo ^ic. HCSliSi7 3<?)ffMT'tt, 0 1 
6 ( b ) \z yjk-t «fc 7 ic. H C ^S^IisS 7 3 * 2 0JsR"t S :tT\ tflBf^S 7 >f > 5 tc v& 
■o fcSUtl 2 4^HC3(H^Ii^7 3 ^bS«4^)lffl2 1 C $ -tf ft is . r^^i^lz 

1 o T !i , P *) # 7 ^Bf *K^Ii^ 7 2 tHC ^K^I« 7 3 t PbIIc t SJtl 2 4 £ Z> M 

[ 0 0 5 6 ] 

^•^H^IiaX 7 1, 7 2, 7 3 %J^^ L fc^. HI 1 7 ( a ) fc^"t * 7 iz . ftuXttmW] 1 
<7)ii4 coMM 2 1 ici^f AA-y k -^-t* 2 3 ^MA *) ^cV^T. Ill 1 7 ( b ) ic ^ 

-t ± 7 ic. ff ^ - 7° 2 2 ic ift^Jjft* Mtt L T . ^ <?> tl * ffij T $ •£ x EI 1 8 ( a ) tc 
^-t «k 7 ic . JoIW^ft 1 <^ftragP 16*^ 7° 2 2 

[ 0 0 5 7 ] 

ff II ^ - 7° 2 2 % ID ti* L ^ . El 1 8 ( b ) tc ^ f J; 7 tc. i^^^o 3% 

-ttx. §escH«^ 7 i , 72, 7 3-&&&t Lxmn-&£.c sit. mu4 jkvmm 

m 1 6 fc^Bf^S^ -f > 5 fcmoT^Bf-t-S t^lc. 3 tlT»'bn^§#^#+ 7 7° 

2 5*Sv^fcHtM$**. 

[ 0 0 5 8 ] 

U±.mm L «k 7 tc . JiIfiL -^^nX^^lcfev^Tti. -tTJ IBf (30 ft) h ft ^> 0 n D H 

SH^li 7 1 . &m ecH^Ilal 7 2 S^HC &H«^ 7 3 £ ^ >f > 5 tc vft o TSfi 

4 co ftffllzTif& L T . t^oT. _hlfi u - *f fin I >£ i± . itiC^^il^T 1 5 * # t?« 

1 6 ^'^/^ 3 flfz^m. 4 <om$ ti* 3 0 0,uni<ti^7=k7 tc j? v^Jt 3F> -o X t . mm 
4 Jk umm 6 M ** S ft *7J Df * gg tc « 0 
[ 0 0 5 9 ] 

M#©tcii, _hie u - ^ flnl^a tc 4? v^t it s *«4<^«ffi2 1 icSt j£v^Bf3cM4fi 
7 2 t ^ffi 2 1 i: <^^<^figtc . H C 7 3^2 JlJ^iSt* - t tTJDf^/^^ 

-f>5k:vftofcS0ti2 4^HC3(H^laX7 2> hmm 4 coMM 2 1 tc ^ C $ H±T „ c 
ft k: «k *K ^ d rX^->K^-7'2 3^S1fx4<^^D52ltcIA^f4ttTffi i l^^-2)i:. J? $ 
^f«Itc v^T— 1§ fc«r*«k7k:3MI0^$ftfc^lff3cM4fifiS7 2t^Ul*4 ^ <b f I 
Ji 1 6-Ntx^-Xtc SO ft 3t»*3tHff ~t S ^<7)*S*. Slx4 & V ft Jg SB 1 6 * 



[ 0 0 6 0 ] 

6 . Stfx 4 <b fi H §M 6 -\ t X A - X IC glj ti Jiff 5 it £ d i: § ft a\ & 
I««7 2tt35!lk:i^$ii4v^ -J&i&lca. 4 < & ft a 5>»f ft® 7 2 <?> 
flJSCfcJS^ 5 it. Sflx 4 **J? < * ft a ^ Iff 3C S « is* 7 2 <o 911 & £ Jf fln $t^ci:lc^l,„ 

%tz. mM4 frhmmm 1 6-\u^- x tc su ti % it n $ tit*, frm&n 

ffit& 7 2 ttSvMcBtre L T t =k H ic . HC3cS$&idi7 3>b><b»tft4<7>£ffi2 1k: 
SJft 2 4 ^fii^lc^ £ $ its 3 i: § ft a. 3 It 1 ?U T <£> o T t =k 

[ 0 0 6 1 ] 

*fcx _hiBu -^^jni^aic fcv^x a. « 4 <?>it® 3 t p^sscs^m 7 i <7>mmm>Q 

U7 1 a i: cry ^ 5 m m — 2 0 (im^^fiit^ s& iMi * fix 4 oo ft ffl 3 i: tPn H 2£ H t?I 

7 1 <?> H ffi Iff] iffi g& 7 1 b i: <7>j?Bflljb* C 5 + (**R 4 <7}J? 3 ) X 0 . 1] m [20 + 
(Stfx4 <7})¥2 ) X0. 1] m m h & £ fugle n a n K3cH«ta)i 7 1 %f*jSLTv^. c <?> «k 

7 & g ic D °n S 3C H iil « 7 1 fc^ffc-t £ i: . S«4 <7>Hffi 3 iz 0/£ 3 ft fcft m U 16(3 

zx-it. mm^mm 1 i a , 1 7b) ^-tflHr^s? >f > 5 c^o th®^ < -tTjisf c t 

[ 0 0 6 2 ] 

Jil _h<?> «k 7 & U - "f/mX^vi^fllffl tc £ 9 tfl$f £ *i £ ±f£ i§i v ~f 2 5 icfc^T ti . 13 
1 8 ( b ) iz^-f J; 7 iz , §3(lf« 7 1 , 7 2, 7 3 fc*0J&3 ftfcgffi£4 <?>^»fffi (ffl 
I) 4a, #tf»JSg&l 6 ^o-tTJBfffl (fflffl) 1 6 alt. m ft ffll #J 5 ft tz M *S Jg * W M ffl 

[ 0 0 6 3 ] 

13 2 0 a . ±.ieu-^^nX^>S<7)f$ffllcJ:^^l)f^tif-S^4<^^|lfffl4 a ^^TH^ft 
L t HI T* cB § o JiILfei'Jtx SHx 4 a >- =i > • ^ «b * 0 . * <^ I? $ ii 3 0 0 n m T* 
-So g-SCH^tal 7 1, 7 2, 7 3 <^ ff^^ff tt Tie<^^ 1 <?>ii *) T* 3h % » % . HI tc 
v^T. u - -fTfc L ^^Tt^P * q t> if S fig<7)«cS 2 1 ^ ^ ^g^ft^m 

[ft L . x + ;u dp- i: a x ^ScH^IhI 7 1 , 7 2, 7 3 % ff^i" § $%<r> V - L <r> x ^ ^ 
^-^Irtti. * x ^ScH^lgl 7 1 , 7 2, 7 3 %^lSt*R5^U-' , f^L^^^^ 
■PI li 1 SOnsT'J) 1 ), ^ Df 7 > 5 iz 7ft o T U - *f l *»iatt 3 tl S PI tc 1 ^ >i X 

u - *rit L ^MW 3 ti s is ( P 3 ti & & is ) <7> 56 (WT> u - -f >tM 

[ 0 0 6 4 ] 
[H 1 ] 





JH* ji5fiS<^ m) 


x*JL,df— ( j/ J) 


p°p K & K H 1 UK 7 1 


267 


15 


#Bffa$tfCSitj6 7 2(*®3#J]) 


196 


20 




160 


20 


#Bf3fc Jt«B*72(M21 fflij) 


125 


20 


HCBfc It fiH » 7 3 S 3H) 


71 


10 


HC* K H J* 7 3 ffl 2 1flJ ) 


39 


10 



[ 0 0 6 5 ] 

z^tB. S«4<^j?^75[^lcfe(t^ n n o'Ha:H^lal7 1 <r> m It m 2 0 * m . §^Hf3(H 
4fi 7 2 <jo M a JH 3 7 M m . # H C 3c H 4fi ^ 7 3 H*3 2 0 M m T' *> o . * . H ffl 
3 i: p a n H*:S^^ 7 1 ^HffiPJ^^ 7 1 a fc<7>K«li*3 7 ^ m. Wl^i" * d d dS^H^I« 7 
1 <?>Kfflffl^g^ 71bt 5>»f &H^I« 7 2 ^HfflliJ^gP 7 2 a tfOffiHtttW 5 9 M m. ft 
fS] i- s 5> m eSC H ^ 7 2 <7>H®fflJIW 72b): o a n R3cK«li 7 3 ^HffiMS^gP 73ahw 
ffiflttt*9 2 4 m mX'3h o t, . ^5>S)f 3cH^^ 72a. 4 <7>J¥2 7^ l«I lc fev^T — 
i§ bt£Z£ 7 k: 0 3 *i T . 



[ 0 0 6 6 ] 

*}gB7 1 b tcD$m*MM-f £ (13 1 9#M) . a D pH3cH^isl7 1 <o H ffi ffl JUS SB 7 

1 akll, ^»T4^ 7 4 > 5 tcvft o TilS 3 iirzFnW&Wffiiti 7 1 <^^ffi 3 ffl <?> JW g& tf> F 
S^^^^fttcfctt^^ftfigJ ^.W.n* L . D a D iSi««7 1 ^HfflMJfM 7 1 b 
t It . tym^fe => 4 > 5 icifr o TM 5 *i & W St W IS is* 7 1 ^Hffl 2 1 ffl <?> JIB SB l~S 
fix 4 <^j? 3 Taft ic felt -5 ¥±3Wfl^ J ^,W.u*i- £ o ztib^z^li, ft\Br &HiM 7 21k 

UH C SCMffiift 7 3 icov^T t ra«T?*>s. 

[ 0 0 6 7 ] 

_hMLfc#SC®«i* 7 1 . 7 2, 7 3 ^Jg^frf ico^Tlftlflti. W 
T^ff^/j^^fr^ii. ^flx 4 <7>J¥ $ ft* 1 5 0 Mm— 8 0 0 M m <ry M a \z 4f \z 1r #J H $> £ . 
[ 0 0 6 8 ] 
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[ 0 0 8 7 ] 

( 5 ) H C ScR^iat 7 3 <?> B ic o T 

H C &RiiiaX 7 3 £ t" £ ic u -"f ^L^m^^P it £ fiI<?)Sffl 2 1 ft^ 
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.023 tCTj^i- «fc 7 ic. 7. # — h rfi@ S % 5 m m T lc ffl x. S d h . Sflx4 <7}ftffi 3 
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£ fc* <7)ftTB 3 i: a a 0 R 7 1 <^ftTgfiJ^£& k<^Kiil)*5 m m~ 1 0 m mt 

ft 3 figtc . aXv^ ttSflx 4 <7}ftffi 3 i: n a D Kfi£K^ij£ 7 1 <?> II ffi ilJ Sfij g& i: coSiMb* C 5 + ( 
Stfx4<7))¥2) XO. 1] [10+ (S*4^)¥£) XO. 1] m mt* &&W.\Z 

D D D iai«t5l 7 1 £JF2 C t *) iff H L J: 7 ft * ft T* 0 a H H & H « 7 1 % 

Wif& -t £ t . m 2 3 iz -t «fc 7 ic. x ^7 - h ifrg S * 1 m m lil T tc JU x S 3 t t>*T° B . 

4 ^mm 3 f ij </> ^ & urn m m 1 6 ■smw^-fe => a > 5 tern o t j= ^ < imt 

5 C t to* 16 7c frh X' 3h & o 
[ 0 0 9 2 ] 

2 1 ^^x^KBt^iEi* L . ^^>i^-t\t. a a H HeScH^^ 7 1 * ftt i&-t Z co u — -f^L 
<?>x^^ df-^^.[*i-So isfc. IffilSiifilMJ, a D a H 3C H iaX 7 1 <^KHWSHg5<^ 
MM 2 1 ^«b<^BE«t**i*L. tsUi, d d d1S1««7 1 <?)^fflOTSHS5fcJlHMaHgPi: <^ 

~& M tft "t" § o 
[ 0 0 9 3 ] 

Ufcx <7>^ffl 3 a a nMeScH4H^i 7 1 <o fl ffl ffl S&8 SB £: SB Bi 5 m m*iffitcft^> 

. 024lc^i-jc7lc. 4^)iffi3lC)§sif^)Si3 0ft s ±cl< 024 tt. 

Bl* 3 m m. U - 1 5 n J i: L fc« ^ lc It S 4 <^t/lDf®<^'^ 

[ 0 0 9 4 ] 

( 9 ) &3CH^^ 7 1, 7 2, 7 3 <JOt|iSlc o v^T 

S«4<7>j?^^[^lcfclt-SHC&M«lBl7 2, com (HC3(l1ife17 3^It^Jff^tl» 
□ lc ii 4g <^ ^ 1+ ) it 1 10m 3 t jb**F ^ Lu, c <J0 «k 7 4*ffTH C ScH 

^IIbS 7 3 ^ff^^-t -S t x H C ecH^Ila! 7 3 'bSHx 4 coMM 2 1 icSi" -5 WlM 2 4 ]b*^»f 
A > -5 lc vfr o T If < $ *l -5 ffi IS] fe**> § ^ <b T *> -5 o ft 4j . H C ecH^lal 7 

3 tfig 1 1 0 n m^m^ & t . HC3CH^^7 3 ^blS4 <?)Iffi 2 llt5*S24 

*nj]Df^s 9 >f > 5 5fti© < ft z> o 

[ 0 0 9 5 ] 

^7c. SHx4 ^Jf«Itcfclt £ ^^fecH^i^ 7 2 <?> *S <?> H- tt 4 0m m— [ (S^4 

<?>l?^ ) X 0 . 9 3 m mT*ifc>5 C *»^fF SLi\ C co «k 7 ft^ff^T'^Kff ScS^^ 7 2 ^ff^ 



-fcTJ IBf ffl 4 a 4tHlf ffilc * S ^ <b -5 „ 4 4? » # Kr & W fcfc 7 2 <?> <?> ^ If 4 

0 m m*ilT-*>^ h . M4 JkZ/mmm 1 6 <7>tfl||fff#lc v^T ^Uf&K^ts* 7 2 

L fc9J*ifc»2E£ Li < * *) x -v 7- 2 5 <7>Sffi 4 cotflilfrffi 4 a ^ ft5 fit & ^ M lc 

6 *> I£< & —^J. #BrScWffiffi7 2<^i|itf>^ifib*[(**t4<7>/¥i*)X0. 9] m m 

fcjg*.* t . mm 4 jkummm 1 6 *>tij»rnf ci?v*T#Rr3cM«Jss 7 2 ^g^t t^sun 

&t7]»rffilc & *) & < 4 -5 . 
[ 0 0 9 6 ] 

&fz. S tfx 4 <?> j? $ ^3 ft ic It £ n a p H 3c K $g J$ 7 1 ^)ilJ C ( * *t 4 if 3 ) X 0 . 1 

1 MmWTT'iKH'JffUu. c <0 «fc 7 Sr&tt TD a n H3cM^ij£ 7 1 ^ff^i" -5 i: . * 
fix 4 & f i Jl §U 6 ^Mtcfc^T . aififl«7 1 t L tzmtlfrmWi^fe 7 

a > 5 \z m o x sis & < f* m ^ i 6 tc a-t s flsra s * . * *? . D a n m 3cR«taX 

7 1 C (Sflx 4 <?>j¥ 2 ) X0. 1] m m^Mx. £ . MM 4 &^fiJS§& 1 6 <^> -fcTJ Bf 
EHcJsuT. 0 a a R 3C K « isS 7 1 **E^C t LfcSOti^^Bf^S? > 5 fc> «b 5* ft T f* 

[ 0 0 9 7 ] 

W_h. &3CH4M 7 1 , 7 2, 7 3 ^)ffM*fff icov^TlBHf:* 5 , §3cM«in$7 1 
, 7 2, 7 3 ^ ff^i" £ Pi<7> U - -*f t£ L <?> >i X i|g tt 5 0 0 n s \>X T )t>*£F IK, 1 0 n 
s~3 0 On si'i^^Lu (^icff^Kli, 100ns— 300ns) „ $Lfz. V 
- -f y£m$ft-&W.tomMlt 0 . lMm~l OumT^SIt^iU^ U — *f TMtfft g 
<7>ISPBl4 s U - "f *>i« *) M LJUtS H - -^Ttco^iftalS t fc> <b ill: 13: S i" S - fcMBB 

X <h o 

[ 0 0 9 8 ] 

Ufc* ^Bf&H^ 7 2 ^JB/^lcfci^T . _hM L ecS^isS 7 2 tc o u T co 

ffc^fettfcSffc Ltv^v^, III 2 5 ( a ) tc^i" «k 7 \z . twXttnf!) 1 v v° 2 

5 C^»r £ ii«rv>g&#**£ i; T L * 7 . — ^J. _hM L fc^»f &H3Rt»£ 7 2 o T 
J^J^^fr^Sf LTi^^ IU2 5 (b) tc^-t «k •? iz . mxnMl^H 1 <?)^#**#4?#^ 
•v -72 5lcfll!?k:tfl»fSft*. 
[ 0 0 9 9 ] 

*^BHti. ±IBmfeJ^)IBk:KS$ *i£ t t± * v ^ . ± IB H Ife 0 JIS li . SHx4 

<nftffix-&yt=?m.w*£.c$i£T&&m&t&7i, 72, 7 3 * f&-t z m & x» & fzt* 

. mm 4 <7> ft g&-?^7fcTHW t II] # <^ 7t Dft i|X ^ ^ C $ -t±T ^ScH^iaX 7 1 , 7 2, 7 3 ^ 
0^-^-5 - t S * if ^ ^ *> -5. o 
[0 1 0 0] 

t/i. ±iBHJfe0fl8l±. ftJBSP 1 6 ffl h m iz. 1 m^&Wdl'RffiH 7 1. 3^iJ<7>^llf 
KH^ti 7 2 . JkU 2 m<r>H C 3cM4H^i 7 3 4 ft g&lc ff^fi^i- § Jf * o fc**. 

/^<^ J: 7 iz&&Wffii& 7 1 , 7 2, 7 3 4 ft gMcff^/^ L X % J: v^ 0 

[0101] 

<W ^ x 0 2 6 tc ^ -r Jc 7 ic . SHx 4 tf> ^ffi 3 PJ h M iz . 1 £U <5D 0 a D H 3C H $g 7 1 . 

2 ^ Df 3C H i& 7 2 . SWlW^HC 3cS^i^ 7 3 ^SHx 4 c^> ftgMeff^ LTU^ 
= ZCT.S«4ii^'i^>*^'5r^. f^l5U 2 0 0 ^m-?*5. & 3C H 4fi 7 1 , 
7 2,7 3 c^^^^fr l±T!e<7>H 7 <r>m*) X-&Z. *tex #3cH^iaX 7 1, 7 2, 7 3 1; 
ff^i - -5. RS<^> U — "V^t L <^ ^ ^ x*i l± 1 5 0 n s T* cfc 9 x U — -f M ft iS <7> M 14 4 m 
m T* cb -S o 

[0 1 0 2] 
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[0 1 0 3] 

HI 2 7 ic^i- «k 7 tc. *flx4 *>flffi 3 fflfr^miz. 1 W £hW3CRffii& 7 1 . 2 
fll tf> # Rr SC ® 4H is* 72. TkTf 2 m<KH C SCH^IM 7 3 ^^ffi 4 l*9 8Blc0j£ LTUin 

Sflx4lixM3>^<b3r > K f(7))l^lj:3 0 OmiiiT^§. § fi£ M IeS 7 1 , 7 
2,73 <7)i&f&4kft liTlB^St 8 ^li n-f>§. & . #ScW4fl$i 7 1, 7 2, 7 3 
*t5K<0l/-^)tLW!^x*ill 1 50nsT'fc1, U - ■? t£ M tt 15 H <^ ffl M It . n a o H 

7 1 T* 4 m m. ^St&S^ 7 2 (ftffl 3D T* 1 urn. ftm&W&t& 7 2 (1 
ffl 2 1 ffl) T- 4 ix m. H C 3cM4fi$i 7 3 (ftffl 31) T 4 m m . H C 3(H^Ii^ 7 3 (H® 
2 1 % ) T4 m m T" J> 5 . 
[0 1 0 4] 
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gt, 028t^t«):7lc, SK4^)^iS3ffl^'b)Kk:, 1 flj <r> ffuW8CKffii& 7 1 . 1 
9 n <r> ft m & H t$ 7 2 . &W2W^HC ScH^iaX 7 3 ^Sflx 4 flg&lc L T t =k 
o Il4liy 'J^y^b*'), co m S li 7 2 5 m m T**> -5 , § 3t H 4fi ift 7 1 , 

7 2,7 3 comf^^kf¥ltrmcom 9^IDT*5. *fcx #&R^taX 7 1, 7 2, 7 3 ^ 
Bf&-tZ f^<7) U -•f^L^^* 15 0ns T?*> 0 . U - -f M Iff -fit E <?> W & 4 m 

m T* <fc -S o 
[0106] 



[ft 9 ] 





*3t JS&M ( A/ m) 


x*judf— (,u J) 


q"g ft & ft H US 7 1 


644 


15 


»BJraH«*7 2(SES3ffliJ) 


641 


20 




612 


20 




584 


20 




555 


2 0 


^Wr**«*72 
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£ is s ft 1 



3 \z is v>x x 



2 1 fc* <b <7> BE HI * « Hfe L s x * ;u dp- t li . ^a^H^igl 7 1, 7 2, 7 3 ^ff^i" £ 
£ <7) u - +f yt L tf> x * n - ^ it t# f § o 
[ 0 ffi fig i£ & ift Bfl] 

[0 1 0 8] 

[HI] ^mMKZmizl&z v - -f fin 1 7T/£ lc J: & u - ^f^I^^jjnl^f f<^f 

[a 2 ] hi i \z 7f, -t tin x pi %a <r> 1 1 - 1 1 m iz m o x ^ m m m x & & „ 

[0 3] * flg ic # £ u - iffwTJj&lz «fc * u - fln I ^ <o fin I *t ^ <?> ¥ ffi 0 

[0 4] 0 3 ic ^ i- fti X g> ^ <?> IV- IVJftlcffio T^M0-?£>&, 

[0 5] 0 3 lC^-tftnIft-^^<7>V-V*§Ucvfr o T«lffi0T*f)^o 

[0 6] * H AS lc # £ u - ^JoI^S lc «fc 9 tTJBf 3 ti/i^nX?tm^/<^¥ffi0T*> 



[0 7 ] * H AS ic £ L -^/jnx^vilcfett^m^^© t ? => v ? * # >v h <t>^ 

[0 s ] ^mMJfzm\zi&z> v -ifijuTjjtetom 1 x@ic it * *m x *t & »r a ei 
[09] ^miM^m\z^^> v -viiaxuftnm 2 xm\zistf &wx.ttM%!i<nmmmx 
[010] *mui&i&\z&2> v - imuxjiftnm 3 xnizisa- zwxtiMifQ^mmm 

X 5-> <E> o 

[0in ^%Mmm\z&z> v - *f iwx^&^m 4 xmzisn z-huxtmfq^mmm 

X <h 2> o 



[014] #HJte0JI8tf> l- - fln X 7j v£ ic felt sflnXfcr&Jftjtf^fflEI^&S. 
[015] 014 ic^i-^nXM^^^XV-XV^icvdo T <?> gp^ ISf ffl EI #> s . 
[0 16] #HJfe0J!8<7> U — "f /ill X ?J % i£ WJ S <?> HI T* £> "9 . (a) It. ftnX 

xtimic^n^- *> tfrttzvtm. (b) a. /jnxxt \z v - ific*mm u 

[0 17] *^fl» u — "f /jnX^S^Ife^i-S #> 13 T #> 9 . (a) tt. *I 
*t »c x x ^ > K ^ - ~f % MA *) ft tt fcttJB . ( b ) a . ftlf - 7° k: % SB 

[0 18] # ^ S& Jf2 flg <?> u —*maXj5tt-&WLWtZ rzdbcomT*3h *) . (a) it. ftnX 
[0 19] 016 ( b ) k:^-*/ml*t£4&*>XIX-XIXij6k:v&o T <7>g£^»rffi HlT-£> £ 

o 

[020] # n sie ^ <tg <?> u - fflDi^a^fffl ic «k 9 -tTj nrf 5 nfc»«t<?>^»fffl<^^s 
[021] h c &nm&*wtf&-t zmiz i -*ry£<7>my£}&-&&t>M2>&u<?>nmfrt> 

co fR * 4 0 Mm. U— -f7fc<?>ac*;i,df — %2 0 m J ^ Lfc»#k:4Jl+SS*(<?)^ffl 

[0 2 2] H C & R 1$ t>£ ^ i~ & Pi tc u -"f ^<?>m7fcj&* 2>HW.<r>mmfrh 
co Eg SI * 1 5 Mm. u - -f 7t <?> ^ * >i - % 1 0 m J 4: L if ic :te It £ S fix H ® 

[0 2 3] D D pl&i««^)]fM*tt i: h Id £<7>M&-&^-t&-Z&Z>o 

[0 2 4] D D nf«I^fe1itff^t 3 Pitc u -^^m^^^fc-esteK^flffi^'b 
<^BEBt^ 3 Mm. u--*f7te<7>x*^^-^: 1 5 m J t Lfclg-£-lc*m5*flR<?>*7JRrffi 

[0 2 5] fin X *t * 7°ic^®f L fc^^)fffl@T'i. *) . (a) li . ^Df 

3C W is£ <?> fifc ic fcv^T ^SJt a^H^^lc o T <7) §fiff;/£* f4^ if LTu 

. (b) it. ftm&w&t&<r>Mj&iz&\,*xftm&w&t&\z^^x<n&mr*f&&fir-&m 

fz LTl>4ln?i)S. 

[0 2 6] 1 ?U <o & ® Sc ® $L 2 *U*>#KrScM«&. #J<^H C 

i££ *i S flx tfl |)f ® ^ S ^ ft Lfc0?*5. 
[0 2 7] 1 ?iJ«p B plSl«tl 2 flj <7> # Br St M SB fcdu &V 2 £iJ<^H C SC H ffi fiS fc* A3 

[0 2 8] 1 50 <?> n a n H 3(1 laX . 1 9 liB tj£ <?> ^ Blr 3cW4fiidL JkU 2 m<?>H C ecWSBfcS 

nrzmM^vimm^wM^M Lrzmx°3hz« 

[0 1 0 9] 

3 -mm. 4 -mm. 4 a »wmm (mm) . 5 -wx-s^ -i 
7 -sc®4fiiaL 8 --tzjBfs^nHisa. i 3 - $g I* «i a « i 5 - mmmx . 1 6 -«W§P 

. 2 2 4-giJti. 2 5- fi|#f 7 1 - p^R&R^ ( ^ 1 <^3cK«li 

). 7 2 - (m 2 co^n^m . 7 3 •-• h c esc m « isa (m2<^^w^m . 

L - L- — Vt1£, P -It^. 
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